The adaptive significance of repeated withinpair copulations is not well understood. We analysed the copulatory behaviour of 16 pairs of solitary-nesting American kestrels, Falco sparverius, in southern Quebec (Canada), and the achieved reproductive success (paternity) of 21 kestrel families determined by DNA fingerprinting, in terms of four hypotheses. (1) The paternity assurance hypothesis, which suggests that males copulate frequently to avoid being cuckolded, was rejected because there were few extrapair copulation attempts (<1% of all copulations observed), withinpair copulations were not timed during the fertile period and mate attendance did not increase as the fertile period approached. (2) The immediate material benefits hypothesis, which suggests that females trade copulations for food, was refuted because copulations most often occurred without food transfers, especially outside the fertile period. (3) The female mate guarding of males hypothesis, which suggests that females distract their mates from other mating opportunities by copulating frequently, was rejected because extrapair copulation attempts were infrequent, male and female solicitation frequencies were similar and females did not differ in the timing or frequency of solicitations. (4) The mate assessment hypothesis, which suggests that assessment of mate quality is mediated via copulation, most closely predicted the behaviour observed since withinpair copulations were frequent outside the fertile period and at pair formation, males and females solicited similar numbers of copulations and pairs did not differ significantly in solicitation or copulation frequency. In line with this hypothesis we found that only one brood was extrapair, probably the result of mate replacement.
The majority of vertebrates copulate a few times each breeding season shortly before fertilization but many species, from dolphins (Würsig 1989) to birds (Birkhead & Møller 1992) , copulate hundreds of times more than is necessary for fertilization, both during and outside the fertile period. This enormous variation suggests that copulation frequency is under complex selection pressures but these pressures are poorly understood.
Most detailed investigations of copulatory behaviour appeared only after it was recognized that postcopulatory competition among sperm from different males (sperm competition) has a significant impact on mating system evolution (Parker 1970; Smith 1984; Birkhead & Møller 1992; Keller 1994 (Birkhead & Møller 1992) . However, the paternity assurance hypothesis (Simmons 1990) , also known as the sperm competition hypothesis (Birkhead et al. 1987 ) and the paternity confidence hypothesis (Eens & Pinxten 1995), seems inadequate for at least some frequently copulating species that have (1) low frequencies of extrapair copulations (EPC; Tortosa & Redondo 1992), (2) copulations before the fertile period (Negro et al. 1992) and (3) a decrease in frequency of WPCs during the fertile period (Birkhead & Møller 1993) . Very few studies consider alternative hypotheses to the paternity assurance hypothesis and many lack data on genetic paternity which provides essential information on reproductive success and has
